Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.004 Å; R factor = 0.067; wR factor = 0.124; data-to-parameter ratio = 13.7.
The crystal structure of the title compound, C 31 H 26 N 4 O 4 , displays a trans conformation for the nitrophenyldiazenyl portion of the molecule. Packing diagrams indicate that weak C-HÁ Á ÁO hydrogen bonds, likely associated with a strong dipole moment present in the molecule, dictate the arrangement of molecules in the crystal structure. Simmons et al. (2007) describe the use of the title compound in the fabrication of carbon nanotubes with optically modulated electronic conduction. Sekkat et al. (1992) document the use of Disperse Red 1 for reversible photoisomerization in thin films.
Related literature
For related literature, see: Atassi et al. (1998); Becke (1993) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 1998 ); cell refinement: SMART; data reduction: SAINT-Plus (Bruker, 2001 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: XSHELL (Bruker, 2000) ; molecular graphics: XSHELL and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL. Figure 1 shows an atomic displacement ellipsoid plot of the title compound (I). (I) is a merger of 9-anthracenecarboxylic acid and 4-[N-(2-hydroxyethyl)-N-ethyl]-amino-4'-nitroazobenzene which is better known as Disperse Red 1 or (DR1). In (I) the azobenzene-based DR1 takes on the trans conformational state. Atassi et al. (1998) has documented photoisomerization to a cis conformation under UV light with decay back to the equilibrium trans species upon removal of the UV stimulus. (I) has three terminal oxygen atoms: O2, O3 and O4. All three of these atoms display double bonds, O2 being a remnant of anthracene and O3 and O4 at the termination of the nitroazobenzene. The C15=O2 bond length is 1.207 (3)Å while O3=N4 and O4=N4 are slightly longer at 1.230 (3) and 1.229 (3) Å, respectively. All other bond lengths (C-C, C-N, N=N, and C-O) in (I) were consistent with expected values. Figure 2 shows a packing arrangement of two molecules of (I). The two molecules are related by inversion, consistent with the P-1 space group and the nitroazobenzene portion of (I) is positioned close to the a-c plane of the unit cell. Weak C-H···O hydrogen bonds are observed from O3 to H1-C1 of a neighboring molecule, with an intermolecular O3···H1 distance of 2.559 Å. Likewise, O4 shows similar weak hydrogen bonding to H3-C3 and H16-C16 of a neighboring molecule with intermolecular distances of 2.652 and 2.611 Å, respectively. These weak C-H···O hydrogen bonds generate a supramolecular head-to-tail dimer via the nitro groups that terminate each molecule. Atassi, et al. (1998) has calculated the dipole moment for the trans form of DR1 to be about 9D. Since compound (I) contains the DR1 molecule, it is reasonable to presume a comparable dipole presence for (I). Our calculations of the geometry and dipole moment for compound (I) using a three-parameter hybrid functional (B3LYP) with the 6-311 G(d,p) basis set (Becke, 1993 ) yielded a value of 11.8 D. This relatively strong dipole likely plays a role in the head-to-tail alignment of the molecules as viewed in Figure 2 . Figure 3 shows a packing diagram for (I) which illustrates the supramolecular interactions along the b axis of the unit cell. Again we can see the inversion symmetry for the two molecules of (I) and see that the carbonyl O2 atom is coordinated to H21-C21 of a neighboring molecule with an intermolecular distance of 2.307 Å. This is shorter than for interactions observed in figure 2 and likely indicates a more rigid C-H···O interaction along the b axis.
The title compound was obtained using the published synthetic procedure of Simmons, et al. (2007) . The product was synthesized from 9-anthracenecarboxylic acid and Disperse red 1 via a dicylcohexylcarbodiimide esterification in anhydrous dichloromethane. Following purification by silica gel chromatography with chloroform eluent, the dark red powder was characterized by 1H-NMR, UV/Vis and FTIR. Crystals were obtained by re-crystallization from acetonitrile/ethanol. Fig. 1 . The molecular structure of (I), with atom labels and 50% probability displacement ellipsoids for non-H atoms. Fig. 2 . Packing of (I) as viewed down the a axis illustrating weak C-H···O hydrogen bonding associated with terminal O atoms O3 and O4. The nitroasobenzene portion of (I) resides near the a-c plane of the unit cell. Fig. 3 . Packing diagram of (I) viewed down the a axis illustrating weak hydrogen bonding between the carbonyl oxygen (O2) and the neighboring molecule of (I). This interaction dictates the packing behavior of (I) along the b axis. 
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